Infective endocarditis is an infection of the endocardium of the heart typically seen in individuals with underlying risk factors. We report a rare case of Streptococcus pluranimalium bacteremia causing infective endocarditis and brain abscess. Only 3 cases were reported in the literature on infective endocarditis in patients secondary to S. pluranimalium.
Introduction
Streptococcus pluranimalium was first described by Devriese et al. in 1999 isolated from genital tract and tonsils of cattle, tonsils of a goat and a cat and the excreta and respiratory tract of canaries [1] . S. pluranimalium primarily causes infections in bovine and avian species. Clinicians should be aware of an increasing incidence of non-hemolytic Streptococcal infections causing hematogenous abscesses and endocarditis.
We describe a case of a 51-year-old non-IV drug user admitted to the medical service with S. pluranimalium bacteremia and subacute bacterial endocarditis.
Case presentation
A 51-year-old male non-IV drug user with a past medical history significant for mitral valve prolapse with severe mitral regurgitation presented to the emergency department with a 3month history of dyspnea on exertion and intermittent fevers (up to 102 Fahrenheit) associated with chills. Review of systems was notable for night sweats, headache, nausea, vomiting, 15 lbs weight loss, fatigue, myalgias, and arthralgias for the past 3 months.
He presented to his primary care physician twice with symptoms and was prescribed 7-day course of levofloxacin each time. Both times after completing the course of the antibiotic, his symptoms briefly improved but subsequently relapsed.
Vitals on initial presentation included temp 102.1F, BP 124/ 66 mm Hg, RR 22, SaO2 98% on room air. Physical examination revealed poor dental hygiene with infection of the right upper molar; tender, erythematous nodules over the left little finger and right hypothenar eminence concerning for Osler's nodes; and grade 3/6 holosystolic murmur at the cardiac apex.
Laboratory evaluation was notable for a hemoglobin of 11.5 g/dl, white count of 10.2 Â 10 3 /microL, ESR of 47 mm/hr, and CRP of 6.23 mg/dl. He had persistent bacteremia with blood cultures growing gram-positive cocci in chains identified as Streptococcus pluranimalium (which was confirmed by a reference lab). The organism was sensitive to ceftriaxone, ampicillin, benzylpenicillin, vancomycin and levofloxacin. He underwent a transesophageal echocardiogram (TEE) which showed an ejection fraction of 51% with severe mitral regurgitation and severe prolapse of the posterior leaflet of the mitral valve without any evidence of vegetations on mitral, aortic, tricuspid or pulmonary valves. MRI brain was performed showing a 9 Â 8.8 Â 7 mm ring-enhancing lesion in the left parietal lobe and microhemorrhages in the right inferior cerebellum consistent with embolic phenomena. Diagnosis of definite infective endocarditis was made using the Modified Duke's Criteria with the patient meeting 5 minor criteria. Patient was started on IV ceftriaxone 2 gm daily for treatment. Neurosurgery consultation was obtained with concern raised for an abscess on brain MRI and conservative medical therapy was recommended.
After initiation of antibiotics, patients' symptoms improved with resolution of headache, fevers and myalgias though he continued to have mild arthralgias. He was treated with a 4-week course of IV ceftriaxone with clearance of bacteremia and resolution of his symptoms. He was discharged home with close follow-up. His surveillance blood cultures remained negative on follow-up with infectious disease. At 6 month and 1 year visits post-discharge, he remained asymptomatic without any recurrence of his symptoms. MRI brain with ring enhancing lesion within the left parietal region at the cortical surface of the brain measuring 9 Â 8.8 Â 7 mm with associated edema and sulcal effacement
Discussion
Infective endocarditis is a potentially lethal infection of the endocardium of the heart most commonly seen in individuals with an underlying predisposing condition. In a prospective cohort study of adults with definite infective endocarditis, the most common predisposing conditions were related to valvular heart disease with degenerative valve disease being the most frequent native valve factor [2] . Other risk factors include illicit intravenous drug use, congenital and structural heart disease, and poor dental hygiene/dental infections.
Our patient had underlying mitral valve prolapse with severe mitral regurgitation placing him at risk for endocarditis. In a population-based study on the predictors of infective endocarditis, the incidence of endocarditis in patients with echocardiographic mitral valve prolapse was approximately 87 cases per 100,000 person-years, which represents approximately 8 times the risk in the general population. Patients with moderate to severe mitral regurgitation were at a notably higher risk of endocarditis compared to patients without mitral regurgitation [3] .
Organisms most commonly implicated in endocarditis include Staphylococcus aureus and viridans group Streptococci [2] . Other pathogens associated with endocarditis include Enterococci, coagulase-negative Staphylococci, Streptococcus gallolyticus (formerly Streptococcus bovis), other Streptococci, gram negative bacilli (Pseudomonas), HACEK group (Haemophilus aphrophilus, Actinobacillus actinomycetemcomitans, Cardiobacterium hominis, Eikenella corrodens and Kingella kingae) and pathogenic fungi. S. aureus is frequently associated with rightsided endocarditis (particularly involving the tricuspid valve) in patients with intravenous drug abuse. In addition, S. aureus commonly causes acute endocarditis in individuals with normal heart valves. On the other hand, viridans group Streptococci (which are part of the normal human flora in the oral cavity, gastrointestinal tract, skin and genital tract in females) are frequently associated with subacute bacterial endocarditis which commonly occurs following transient bacteremia in individuals with prosthetic heart valves or damaged heart valves secondary to structural or valvular heart disease. Rare causes of endocarditis include Brucella, Coxiella burnetii, Lactobacillus and Corynebacterium. Culture negative endocarditis is seen in about 2-9% of cases. There has been an increasing recognition of several non-hemolytic Streptococci species in human infections and their propensity to cause hematogenous abscesses and endovascular infections such as endocarditis.
Streptococcus pluranimalium was first described by Devriese et al. in 1999 isolated from genital tract and tonsils of cattle, tonsils of a goat and a cat and the excreta and respiratory tract of canaries [1] . S. pluranimalium is classified under unusual streptococcus species which includes streptococci which are not beta hemolytic and not part of the viridans group [4] . The organism has been associated with diseases in animals (primarily in bovine and avian species) causing septicaemia and valvular endocarditis in adult broiler parents [5] , subclinical mastitis in cows [1] and purulent meningoventriculitis in a calf [6] .
There are case reports in the literature linking S. pluranimalium to human infections. Paolucci et al describe S. pluranimalium being isolated in a patient with neutropenic fever (clinical history was not provided) [7] . Jacob et al describe a case of a 53-year-old female who presented with septic arthritis and septic shock eventually causing death with S. pluranimalium identified in blood and joint aspirate cultures [8] . Aryasinghe et al report a case of a 17-year-old male who presented with headache and was found to have subdural empyema with pus growing the organism [9] . Few case reports have described brain abscess secondary to the novel pathogen [10, 11] .
Only 3 cases have been reported in literature till date of endocarditis secondary to S. pluranimalium. Fotoglidis et al describe a case of left-sided endocarditis due to S. pluranimalium in a 37-year-old intravenous drug user with multiple peripheral arterial embolic events resulting in a fatal outcome despite antibiotic and surgical management [12] . Second case report published by Muñoz Ortiz et al describes a 25-year-old male with down syndrome and severe mental retardation in contact with various farm animals diagnosed with S. pluranimalium endocarditis associated with immune mediated glomerulonephritis. Patient survived with antibiotic therapy and surgery [13] . A third case reports aortic ring abscess caused by the organism in a non-IV drug user who was successfully treated with antibiotic therapy. The patient was reported to have contact with chickens [14] .
The exact mechanism of infection by S. pluranimalium remains unknown. Our patient worked in an auto repair shop, had an indoor cat and had no exposure to farm animals. Dhotre S et al report S. pluranimalium being isolated from subgingival dental plaque of a patient with periodontitis following tooth extraction [15] . An extensive literature review revealed that the bacterium was isolated from a blood culture in a patient after dental piezocision procedure following transient bacteremia (with negative blood culture before the procedure) [16] . It is unclear if S. pluranimalium could potentially be a part of the normal oral flora functioning as a commensal causing transient bacteremia secondary to poor dentition and/or dental procedures. Bacteremia following dental procedures has been well documented which forms the basis for antibiotic prophylaxis in high risk patients undergoing dental procedures [17] . Cumulative bacteremia secondary to poor dental hygiene and periodontal/gingival infections in the absence of dental procedures has been associated with the risk of infective endocarditis [18, 19] . Cumulative bacteremia in such cases occurs following trivial activities such as tooth brushing, flossing or chewing in the setting of increased plaque burden due to poor dentition or dental infections.
The diagnosis of infective endocarditis is frequently established with Modified Duke's criteria. The criteria are a helpful diagnostic tool which has to be used in conjunction with clinical judgement to make a diagnosis. Our patient had 0 major criteria and 5 minor criteria meeting the diagnosis of definite infective endocarditis. It is crucial to remember that the absence of a vegetation (or other echocardiographic findings described in the major criterion) does not rule out infective endocarditis or eliminate the possibility of systemic embolism. A thorough physical examination helped in making a diagnosis of endocarditis in our patient.
This case aims to remind physicians of novel pathogens emerging as a cause of endocarditis and to have a high clinical suspicion of endocarditis in patients with predisposing risk factors.
Author statement
We report a rare case of endocarditis causing by Streptococcus pluranimalium. We have performed an extensive literature review on human infections secondary to this unusual streptococcus to attempt to elucidate novel pathogens emerging as cause of endocariditis.
